Hall effects on an unsteady MHD flow of a viscous incompressible electrically conducting fluid between two rotating disks with non-coincident parallel axes embedded in a porous medium have been studied. The governing equations have been solved analytically using the Laplace transform technique. The effects of rotation parameter, Hall parameter, Hartmann number and Darcy number have been considered on the flow characteristics and illustrated by graphs. It is observed that the velocity components are significantly affected by Hall parameter and Darcy number. The velocity components increase near the lower disk whereas they decrease near the upper disk with an increase in either rotation parameter of disk or rotation parameter of axis. Further, the torque experienced by the disks increases with an increase in either Hartmann number or rotation parameter while it decreases with an increase in either Hall parameter or Darcy number.
INTRODUCTION
The rotating flows over rotating disks or bodies through a porous medium have numerous applications in meteorology, geophysical and cosmical fluid dynamics. It is also important in the areas such as computer storage devices, viscometry and rotating machinery, aerospace, extraction process of fluid from the porous ground, lubrication of porous bearings, chemical engineering as well as biophysics, electrochemistry and materials processing. The hydrodynamic flow between two disks, rotating about the same axis, has been studied by Stewartson [1] , Rott and Lewellen [2] , Mellor et al. [3] , Erdogan [4] , Ersoy [5] and many others. The hydrodynamic flow between two non-coincident rotating disks embedded in a porous media has been discussed by Jana et al. [6] . The study of a magnetohydrodynamic (MHD) flow between two rotating disks plays a dignified representation of rotating flows with the axisymmetric solution of the problem. Mohanty [7] has studied the hydromagnetic flow between two rotating disks with noncoincident parallel axes of rotation. Guria et al. [8] have studied the unsteady MHD flow between two disks with non-coincident parallel axes of rotation. The hydromagnetic flow between two porous disks rotating about non-coincident axes has been discussed by Guria et al. [9] . The Hall effects are important when the magnetic field is high or when the collision frequency is low (Sutton and Sherman [10] ). The current induced in a fluid is usually carried predominantly by electrons, which are considerably more mobile than ions. The electron drift velocity in most cases leads to a second component of the flow velocity, which in turn leads to a secondary force and causes anisotropic electrical conductivity in the flow. [16, 17] , Jana and Datta [18] etc. Kanch and Jana [19] have investigated the Hall effects on the hydromagnetic flow between two rotating disks with noncoincident parallel axes of rotation. The Hall effects on an unsteady MHD flow between two disks with non-coincident parallel axes of rotation have been investigated by Das et al. [20] . Recently, Barik et al. [21] have studied the Hall effects on an unsteady MHD flow between two rotating disks with non-coincident parallel axes. The present paper is devoted to study the effects of Hall currents as well as rotating axis about which the disk rotates through a porous medium. The axes are also rotating with an uniform angular velocity  . The governing equations have been solved analytically using the Laplace transform technique. The effects of various parameters of the problem are discussed.
In the light of our present analysis it is stated that there arises symmetric motion about the mid plane between the two disks as referred to the rigid body rotations.
MATHEMATICAL FORMULATION AND ITS SOLUTION
Consider the unsteady flow of a viscous incompressible electrically conducting fluid through a porous medium between two parallel disks rotating with same uniform angular velocity  about two different axes at a distance a apart. The axes are also rotating with an uniform angular velocity  . We choose a ( , , ) rz  with the axis normal to the disks situated symmetrically between two axes of rotation (see Fig.1 ). The two axes of rotation of the disks are parallel to the z -axis. A uniform transverse magnetic field 0 B is applied perpendicular to the disks.
Fig.1: Geometry of the problem
The Navier-Stokes equations along r ,  and z -directions are
and  are respectively the velocity vector, the magnetic field vector, the current density vector, the fluid pressure, the density of the fluid, the permeability of the porous medium and the kinematic viscosity. We assume that the magnetic Reynolds number is small so that the induced magnetic field is neglected. This assumption is reasonable for the flow of liquid metals, e.g. mercury or liquid sodium which are electrically conducting under laboratory conditions. The electron-atom collision frequency is assumed to be relatively high so that the Hall effects can be included. The generalized Ohm's law on taking Hall currents into account is (see Cowling [22] 
The equation (13) shows that the electric field is independent of z . In respect of the initial and boundary conditions (12), we assume the velocity and pressure distributions as ( , )cos ( , )sin , 
we get, on using (10) and (11) 0 ( cos sin ), 
On the use of (14), the initial and boundary conditions (12) becomes
Introducing the non-dimensional variables
equations (18) and (19) can be written as (22) and (23) 
On separating into a real and imaginary parts one can easily obtain the velocity components f and g from the equation (26) of Guria et al. [8] .
As  , we get the steady state solution as 
RESULTS AND DISCUSSION
We have presented the non-dimensional primary and secondary 
